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(54) INK S,UPPLY MECHANISM FOR INK JET RECORDER, AND INK- INJECTING TOOL FIT 
FOR THE SAME 

(57)Abstract: "\ * *m. i0 J 

PROBLEM TO BE SOLVED: To provide an ink supply 
mechanism for supplying ink while maintaining a negative 
pressure fit for recording without requiring a porous ^ 
material or the like. 

SOLUTION: There are provided an ink chamber 2, an ink 
cartridge, a recessed part 54, a through hole 55, and a 

connecting unit 50. The ink cartridge includes a ^ 
connection port 4 for communicating with the 

atmosphere to maintain a valve shut state at all times to 

the ink chamber 2, a connection port 5 for injecting the 

ink, an ink outlet 6 which communicates with the ink '"^ 
chamber 2 and with a recording head 59, and a negative 
pressure generation mechanism 3 for discharging the ink 
of the ink chamber 2 to the ink outlet 6 while maintaining f 
a predetermined negative pressure state. The recessed XT' 
part 54 becomes a connecting part by opening the 
connection port 4 to let the connection port 
communicate with the atmosphere via a capillary 57, and 
the through hole 55 which houses the connection port 5 
in a state while the connection port is shut opens the connection port 5 when a syringe 60 is 
inserted. The connecting unit 50 supplies the ink to the recording head 59 by connecting to the 
ink outlet 6. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An ink room, and the end connection for an air free passage which is open for free 
passage in the aforementioned ink room, and maintains a normally closed valve state and the end 
connection for ink pouring, The ink cartridge which the ink tap hole which is open for free 
passage in the aforementioned ink room, and is open for free passage to a recording head was. 
formed, and was equipped with the negative pressure developmental mechanics which discharges 
the ink of the aforementioned ink room to the aforementioned ink tap hole, maintaining a 
predetermined negative pressure state, The connection which makes the aforementioned end 
connection for an air free passage open, and makes the atmosphere open for free passage 
through a capillary, The breakthrough which it holds [ breakthrough ] in the state where the 
aforementioned end connection for ink pouring was made to close, and makes the 
aforementioned end connection for ink pouring open by insertion of the liquid pouring means 
from the outside, and the connection unit which connects with the aforementioned ink tap hole 

and supplies ink to a recording head, ** a shell- — the ink feeder style for. ink-jet recording 

devices 

[Claim 2] The ink pouring implement which consists of a point equipped with the liquid flow 
channel which is inserted in this soma in which the pressurization of liquid and reduced pressure 
are possible, and the end connection for ink pouring of an ink cartridge in airtight, presses the 
valve of the aforementioned end connection for ink pouring, and is made to open, and is open for 
free passage to this aforementioned soma. 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] An ink room, and the end connection for an air free passage which is open for free passage in the 
aforementioned ink room, and maintains a normally closed valve state and the end connection for ink 
pouring, The ink cartridge which the ink tap hole which is open for free passage in the aforementioned ink 
room, and is open for free passage to a recording head was formed, and was equipped with the negative 
pressure developmental mechanics which discharges the ink of the aforementioned ink room to the 
aforementioned ink tap hole, maintaining a predetermined negative pressure state, The connection which 
makes the aforementioned end connection for an air free passage open, and makes the atmosphere open 
for free passage through a capillary, The breakthrough which it holds [ breakthrough ] in the state where 
the aforementioned end connection for ink pouring was made to close, and makes the aforementioned end 
connection for ink pouring open by insertion of the liquid pouring means from the outside, and the 
connection unit which connects with the aforementioned ink tap hole and supplies ink to a recording head, 
** — a shell — the ink feeder style for ink-jet recording devices 

[Claim 2] The ink pouring implement which consists of a point equipped with the liquid flow channel which 
js inserted in this soma in which the pressurization of liquid and reduced pressure are possible, and the end 
connection for ink pouring of an ink cartridge in airtight, presses the valve of the aforementioned end 
connection for ink pouring, and is made to open, and is open for free passage to this aforementioned soma. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the ink feeder style for 
ink-jet recording devices which supplies ink to the recording head which carries out the 
regurgitation of the ink drop corresponding to a printing signal in the state of proper negative 
pressure. 
[0002] 

[Description of the Prior Art] An ink-jet recording device carries the ink-jet recording head 
which usually carries out the regurgitation of the ink drop to the carriage which reciprocates in 
the direction of paper width of a record form corresponding to a printing signal, and it is 
constituted so that ink may be supplied to a recording head from an external ink tank. If they are 
carried in carriage removable if ink storage containers, such as such an ink tank, are in a small 
recording device, and they are in a large-sized recording device, they are installed in a box and 
connected to the recording head through the ink supply tube. 

[0003] ink according [ the ink tank carried in carriage ] to reciprocation of carriage — choppy — 
etc. — in order to decrease the pressure variation to depend as much as possible, usually, 
porosity material, such as sponge, is held, ink is infiltrated into this, and it is constituted 
[0004] Moreover, when receiving supply of ink from the mass ink bag installed in the box through 
an ink supply tube, in order to prevent change of ink ** resulting from crookedness of the tube 
by reciprocation of carriage, it is constituted so that ink may be supplied to a recording head 
through the sub tank equipped with the dumping function for preventing change of ink ** by 
movement of carriage. 
[0005] 

[Problem(s) to be Solved by the Invention] For this reason, only the part which holds porosity 
material if it is in the former has the problem that the mechanism in which the pressure variation 
of the ink by rocking is prevented is needed if there is a problem of becoming large as compared 
with the size and the amount of ink which can hold a weight again of an ink tank and it is in the 
latter, and structure is complicated. The place which this invention is made in view of such a 
problem, and is made into the purpose is offering the ink feeder style for ink-jet recording 
devices which can maintain the negative pressure state which was concerned with movement of 
carriage and was [ that there is nothing ] suitable for printing, and can supply the ink of an ink 
cartridge to a recording head. Moreover, other purposes of this invention are offering the ink 
pouring implement suitable for the ink feeder style same as the above. 
[0006] 

[Means for Solving the Problem] In order to solve such a technical problem, it sets to this 
invention. An ink room, and the end connection for an air free passage which maintains a 
normally closed valve state in the aforementioned ink room and the end connection for ink 
pouring, The ink cartridge which the ink tap hole which is open for free passage in the 
aforementioned ink room, and is open for free passage to a recording head was formed, and was 
equipped with the negative pressure developmental mechanics which discharges the ink of the 
aforementioned ink room to the aforementioned ink tap hole, maintaining a predetermined 
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negative pressure state, The connection which makes the aforementioned end connection for an 
air free passage open f and makes the atmosphere open for free passage through a capillary, It 
had the breakthrough which it holds [ breakthrough ] in the state where the aforementioned end 
connection for ink pouring was made to close, and makes the aforementioned end connection for 
ink pouring open by insertion of the liquid pouring means from the outside, and the connection 
unit which connects with the aforementioned ink tap hole and supplies ink to a recording head. 
[0007] 

[Function] In the state where the ink cartridge is removed from connecting means, an ink room 
is maintained by the seal state by the valve element, and disclosure of ink and vaporization of an 
ink solvent are prevented. Moreover, where connecting means are equipped, the ink of an ink 
room is supplied to a recording head, a valve element opening, and an ink room being; opened for 
free passage by the atmosphere, and maintaining fixed negative pressure. Moreover, when the ink 
of an ink room is consumed, exchange ink cartridges, or insert liquid pouring meanses, such as a 
syringe, in an ink inlet, the end connection for ink pouring is made to open compulsorily, and ink 
is supplied to an ink room. 
[0008] 

[Embodiments of the Invention] Then, based on the example illustrating the detail of this 
invention, it explains below. Drawing 1 or drawing 3 is what shows one example of the ink 
cartridge of this invention, respectively, an ink cartridge 1 The negative pressure generating 
section 3 which the ink room 2 prolonged in the vertical direction in an unilateral mentions later 
to the side else again is formed, in the upper part of the ink room 2, and the lower part, each The 
end connection 4 for an air free passage which consists of a tube-like object which makes 
connection with the exterior, The end connection 5 for ink pouring is formed, and the ink tap 
hole 6 which supplies ink to a recording head is formed in the bottom. 

[0009] The apertures 4a and 5a for a free passage are formed in the peripheral surface at each 
end connections 4 and 5, and valve elements 10 and 20 are held in the interior possible 
[ movement to shaft orientations ]. In the state of valve closing, the packing 13 and 23 which 
consists of an elastic body which closes end connections 4 and 5 and the openings 12 and 22 
open for free passage is fitted in each valve elements 10 and 20, and they are inserted in the 
other end side of the slide shafts 1 1 and 21 with which Ends 1 1a and 21a project from end 
connections 4 and 5 at end connections 4 and 5 so that openings 12 and 22 may be made to 
**** packing 13 and 23 with springs 14 and 24. 

[0010] If the connection unit 50 which an ink cartridge 1 mentions later is equipped by such 
composition, the end connection 4 for an air free passage maintains a valve-opening state, and 
the end connection 5 for ink pouring will open it, when an ink pouring implement is inserted, while 
maintaining the valve-closing state. 

[0011] the cross section which is open for free passage with the ink room 2 as the negative 
pressure generating section 3 was shown in drawing 3 — the passage formation which served as 
the fastener which fixes the periphery of **** 31 and **** 31 to the valve chest 30 which 
consists of a circular crevice — a member 32 is held, and the film 33 and 33' which equipped the 
field including the ink room 2 with ****** are stuck, and it is constituted The breakthrough 35 is 
formed in the position where heights 34 counter the center of the valve chest 30 with heights 34 
again at **** 31. 

[0012] Drawing 4 (a) and (b) are drawings in which dividing into the front reverse side the ink 
passage formed in the negative pressure generating section 3, respectively, and showing it. Flow 
** which flows into a filter 36 from the ink room 2 and which flows and flows into the through- 
hole 39 of the valve chest 30 via passage 38 from ** and a through-hole 37, the passage 45 
which connects the through-hole 44 which goes via the passage 43 which passes **** 31, and 
which it flows and connects **, and the through-holes 40 and 41 and through-holes 41 and 42 of 
the valve chest 30, and which flows and is open for free passage to ** and the ink tap hole 6, 
and a through-hole 42 is flowed — it flows, and it is alike with ** and is open for free passage In 
addition, the sign 46 in drawing 3 shows packing inserted in the ink tap hole 6. 
[0013] Drawin g 5 shows the cross-section structure of the negative pressure generating section 
3 **** 3i j s formed as a diaphram which uses the circumference as a heavy-gage part, and the 
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breakthrough 35 is ****(ed) by heights 34 with the spring 47. It is set as the grade which the 
pressure of the ink to a recording head maintains negative pressure, and the suppression force 
follows this spring 47 at record operation, and can supply ink. 

[0014] Drawing 6 shows one example of the connection unit 50, and the crevice 54 and 
breakthrough 55 which hold the end connection 4 for an air free passage, the end connection 5 
for ink pouring, and the ink tap hole 6 of an ink cartridge in the main part 53 equipped with the 
walls 51 and 52 which are in agreement with the configuration of the front face and base of an 
ink cartridge, and the crevice 56 are formed, respectively. 

[0015] the crevice 54 which engages with the end connection 4 for an air free passage is wide 
opened to the atmosphere through the capillary 57 formed on the surface of the main part — 
having — **** — the interior — an air free passage — wall 54a which presses the valve 
element of a hole is formed The breakthrough 55 which holds the end connection for ink pouring . 
is not equipped with the wall which contacts the valve element of an ink cartridge, but maintains 
a valve-closing state. The crevice 56 linked to the ink tap hole 6 is opened for free passage by 
the recording head 59 through the run through-hole 58. 

[0016] In such composition, as shown in drawing 7 , the ink tap hole 6 is positioned for the ink 
cartridge with which ink was filled up to a crevice 56, the upper part is moved to a connection 
unit position, and it connects with the connection unit 50. In addition, since the ink of the ink 
room 2 does not begin to leak from the ink tap hole 6 since **** 31 is maintaining the valve- 
closing state and the valve element 10 of the end connection 4 for an air free passage is 
maintaining the valve-closing state until the connection unit 50 is equipped with an ink cartridge, 
the ink of the ink room 2 does not evaporate. 

[001 7] In the state where it connected, it is pushed on a wall, and the slide shaft of the air end 
connection of an ink cartridge 1 resists a spring, retreats, and opens. Thereby, the ink room 2 is 
open for free passage to the atmosphere through a capillary 57. Moreover, the valve element 20 
of the end connection 5 for ink pouring maintains a valve-closing state, and prevents disclosure 
of ink, and atmospheric penetration." 

[0018] If a recording head 59 is closed by the capping means and negative pressure is made to 
act on a recording head 59, since the ink tap hole 6 will serve as strong negative pressure, **** 
31 opens, the ink of the ink room 2 flows into a recording head 59, and ink is filled up with this 
state into a recording head 59. 

[0019] If ink is consumed by the recording head 59 and the negative pressure of the ink tap hole 
6 becomes large, since the differential pressure of the front reverse side of **** 31 will become 
large on the other hand, **** 31 which received the pressure of the ink of the ink room 2 resists 
the energization force of a spring 47, and separates from heights 34. The breakthrough 35 of 
**** 31 is opened wide by this, a through-hole 39 and a through-hole 42 are open for free 
passage, and ink flows into the ink tap hole 6. If ink flows into a recording head and the negative 
pressure of the ink tap hole 6 becomes small, **** 31 will be forced on heights 34 by the 
energization force of a spring 47, and a breakthrough 35 will be closed by heights 34. **** 31 
repeats attachment and detachment with heights 34 so that the ink pressure of the ink tap hole 
6 may serve as fixed negative pressure hereafter. 

[0020] If a syringe 60 is inserted in a breakthrough 55 when the ink of an ink cartridge 1 was 
consumed and a supplement of ink is needed, a valve element 20 will be pushed on point 60a of a 
syringe 60, and will retreat and open. If the piston 61 of a syringe 60 is pressed in this state, the 
air into which ink flowed into the ink room 2 from opening 60b, and the ink room 2 by ink 
restoration was compressed will be emitted to the atmosphere through a capillary 57 from the 
end connection 4 for an air free passage. 

[0021] If a syringe 60 is drawn out in the stage which pouring of the ink of the specified quantity 
ended, a valve element 20 will lose support, and will close the valve according to the energization 
force of a spring 24, and leakage **** of the ink from the ink room 2 will be prevented. 
[0022] In addition, although ink is simply poured in in the above-mentioned example, an ink 
residue can be correctly judged by managing ink consumption according to the amount of 
printings by inserting an empty syringe, attracting and discharging the ink of an ink room, and 
pouring in the ink of the amount of conventions after that. <BR> [0023] In addition, in an above- 
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mentioned example, although the end connection 4 for an air free passage and the end 
connection 5 for ink pouring are arranged in the upper part of the ink room 2, and the lower part, 
respectively, if the predetermined field of the ink room 2 is made to open each end connection 
for free passage through a free passage way, end connections 4 and 5 can be prepared for a 
proper place, without receiving a restraint in an arrangement position. 
[0024] 

[Effect of the Invention] as mentioned above, as explained, according to this invention, in the 
state where ink supply meanses, such as an ink cartridge, are removed Where the ink room was 
maintained by the seal state by the valve element, and could prevent disclosure of ink, and 
vaporization of an ink solvent and a connection unit is equipped with it The ink of an ink room 
can be supplied to a recording head, a valve element opening, and an ink room being opened for 
free passage by the atmosphere, and maintaining fixed negative pressure, further When the ink of 
an ink room is consumed, ink can be supplied to an ink room by exchanging ink cartridges or 
inserting liquid pouring meanses, such as a syringe, in an ink inlet. 



[Translation done.] 
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j * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely., 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective diagram showing one example of the ink cartridge of this invention. 
[Drawing 2] It is the cross section showing one example of an ink cartridge same as the above. 
[Drawing 3] It is the assembly decomposition perspective diagram of an ink cartridge same as the above. 
[Drawing 4] Drawing (a) and (b) are drawings showing the flow of the ink of the negative pressure 
generating section of an ink cartridge same as the above, respectively. 

[Drawing 5] It is drawing showing the cross-section structure of the negative pressure generating section 
same as the above, and the flow of ink. 

[Drawing 6] Drawing (a) and (b) are the front view and the cross sections showing one example of a 
******** connection unit. 

[Drawing 7] Drawing (a) Or (c) is drawing showing the' state where the connection unit same as the above 
was equipped with the ink cartridge, respectively, an ink pouring process, and the structure at the nose of 
cam of a syringe. 
[Description of Notations] 

1 Ink Cartridge 

2 Ink Room 

3 Negative Pressure Generating Section 

4 End Connection for Air Free Passage 

5 End Connection for Ink Pouring 

6 Ink Tap Hole 

10 20 Valve element 

11 21 Slide shaft 

13 23 Packing 

14 24 Spring 
31 **** 

50 Connection Unit 

54 Crevice 
54a Wall 

55 Breakthrough 

56 Crevice 

57 Capillary 

58 Run Through-hole 

59 Recording Head 

60 Syringe 



[Translation done.] 
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DRAWINGS 



TDrawing 1] 




[Drawing 2] 




[Drawing 5] 
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[Drawing 3] 




[Drawing 4] 
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4 fcS?L4 2 £S:SJgc-r5«E&4 5 «:SIE*t5*n<|)te J: 
Olcigii-r^o H3l:*5lt5»t4 6tt, 

[0013] B5I4, ftflE«±*B 3 tf> Wfffi*iS«:*H- *> 

LX^/SSixX^X, ^4 7 1C1J: 9Kii?L3 5 
4M8Mg£iXXV>£o :©/<*4 7fi, 

£*xX^£o 

[0014] me its ffi$t=-~ y V 5 0 <Z)-H»{?iJ5:/T 
yt\z.—9ctZ9t&i* 5 2ifettxfc**5 3C >fy 

h y y^**uiiifflttttP4, -o-^aAJig 
ips, xiM^ittaip 6?riK^i-5Hi^5 4. jra 

[ooi5] ±%mmm&mn 4 m«-fri-aDfl» 5 a 

(1, **^*B^J*^^fc^r^ tT5 y 5 7£;frLX*: 
5l5 4a«?tlt^5o -O^&AJflSSSPfclR 

K5 9lCiga£*xX^£ 0 
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[0016] roi5 4«ricfc*5^-c. 
tL/i-r b y y^£ia7t£*LfcJ:5tc><>^JfS 

[iiP6W5 6«c4tllft*l>-C±»S:«(ffi3.^jx MM 

y*#-hy y$*j»iM*«y h 5 ofc**$ix**-e 

2<o>f v^iffiltlP 6^?>«ttJil-rw i#4< , 

*«»iiffl««P4 0##l 0/^##fS£^f LX^ 

10 [001 7] «as*jxfc«ii-ci4, mi 

T«iIU §B#-ra 0 w*xlcj;9, -f >*S2a**-rtr 
9 y 5 7Sr^LX^tc*ii-T5 0 ^y^SAffl 
S«P 5 W#f*2 0ttH#JRJBS:jBI»LT>f 

[0 0 18] fifths' K5 9£*^ s> 

asWt^-CW ^^12^ V^ES^y K5 9 tcffitU* 
20 ^ Eft^5/ K5 9Jc^>^j&s^'J»SJx5« 

[0 0 19] E@^S> K5 9fc± 0>f >^3»iB* 

: £*L, ^^jJfctBP 6^AJE^^#<^^>t, Bt#3 1 

ffi^^r§:ttfcHg#3 1*^*4 7©ft»*lcStUTfi» 
3 4*^«lix6o ^tltCj: ^)^#3 1 <DMmi3 5tm 
ft Six, ii?L3 9 i:ii?L4 2»18L, -T>^^tbP6 

T% ^y^itBP 6coAI£^/hS<^Si, K#3 1^ 
4 7 COft^tC J: «9 db^ 3 4 Ltttt btbTKil 

30 ?L3 5^,ag|j3 4^«t9»jh$ix?)o wt, -r^^^m 

p 6(D-T ^^ffi^^-3£^AJEt^5<t K#3 1 
Iiaa3 4 i: ©SSBtSrllkiS-ro 
[0020] sOPX—hVyVKDJ >^* s tH»Six 

yyyy6 0^fAt5i, ##2 0^yyvy6 0<^ 

5fei8«FB6 0 aJCjf SixX«ifiUTBB#-rSo 

is}) l/i?6 0(Ot°^ h V6 1 St, g|P60b 

iS>T^^*2^ffi!BI$ixfcSS»2, *fiiiiifflSIRP 

40 4 a>e>** t°7 y 5 7 SrSx^Mi^tasixSo 

[0 0 2 1] m^M<D^ (D&AfcmT Lfc«»-CS/ 
y >v>6 0^5l#fe< #*2 0«^*oT/^ 

iiixtbb^BSit-rSo 

[0022] 4*5, ^(Dmmmxte&m^^tzsL 

50 5c 
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[0 0 2 3] &*3, ±Jfi©3ll6fi»Jlc*sv^-ci4. 
ma £JS3iSg£-tf- l/t'f ^ 2 ro^cD^igicigii $ 

[0 0 2 4] 

M&*%\zMmZfrX—l£<D&E.*m$iLt£ftb'<>t 
-by s'v? : £r£iM~Sav w ^aAnicfy Vv^<75 

[El 1 ] f !J ;y v ? (D-lil60iJ£:^-t- 

£^&lS]"■efc^>e 

• in 2] m±-o-^^-y , J -yiy<D-mmm^7jk-rwim 

Id 3 ] P±>f *- h y s/ i?<Offl3t^^«|l|-Cfc 
[B4]H (a) , (b) f± % *ix-Pttl^l±^>^*- 

las] ra±Aff**»^»ffi«a&^^^^«ix* 
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[06] El (a) , (b) «1 N <fiX^ixa«3.=:y 
[BB7] H (a) 75S (c) tt, *n* # ixra±»«^ = 

[«**>rtw] 

i ^f^^-fy^v 5 

io 3 

5 ^y^ftAfflfSP 

6 -O^SfEfflP 
1.0, 2 0 

1 1 , 2 1 * 7 -Y Ktt 
13,23 ^ 
14, 24 
3 1 

5 0 Jgtt^sy b ' 

20 54 ma 

5 4a H 

5 5 Kii?L 

5 6 [Mia 

5 7 ^r-y b°7 y 

5 8 iga?L 

5 9 E»-^ y K 

6 0 v-y^v? 



[Ell] 



[13 2] 



[05] 
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